Suicidal deaths in depth-Eastern Province-Saudi Arabia  by Issa, Sahar Y. et al.
Egyptian Journal of Forensic Sciences (2016) 6, 240–247HO ST E D  BY Contents lists available at ScienceDirect
Egyptian Journal of Forensic Sciences
journal homepage: http://www.journals.elsevier.com/egyptian-journal-of-forensic-sciencesSuicidal deaths in depth-Eastern
Province-Saudi Arabia* Corresponding author at: Department of Forensic Medicine and Clinical Toxicology, Faculty of Medicine, Alexandria University, E
Peer review under responsibility of The International Association of Law and Forensic Sciences (IALFS).
http://dx.doi.org/10.1016/j.ejfs.2016.06.010
2090-536X  2016 The International Association of Law and Forensic Sciences (IALFS). Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).Sahar Y. Issa a,b,*, Mohammed El Dossary c, M. Abdel Salam c,
Osama Al Madani c, Maha K. AlMazroua b, Kholoud Alsowayigh d,
Mostafa A. Hamd e, Amany H. AboZayed f, Magdy Kharoshah caDepartment of Forensic Medicine and Clinical Toxicology, Faculty of Medicine, Alexandria University, Egypt
bRegional Poison Control Center, MOH, Dammam, Saudi Arabia
cForensic Medicine, MOH, Dammam, Saudi Arabia
dForensic Medicine, MOH, Jeddah, Saudi Arabia
eDepartment of Forensic Medicine and Clinical Toxicology, Faculty of Medicine, Minia University, Egypt
fDepartment of Public Health and Community Medicine, Faculty of Medicine, Cairo University, EgyptReceived 2 November 2015; revised 23 June 2016; accepted 28 June 2016
Available online 16 August 2016KEYWORDS
Suicide;
Ethanol;
Hanging;
Toxicology;
Forensic;
ViolenceAbstract Suicide is a multifaceted phenomenon often comprising the collaboration of a number of
different risk factors, including psychiatric illnesses and adverse life events occurring during the
course of the life. Suicide has a great public health effect. Suicide ranks among the top ten causes
of death among individuals of all age groups in most developed countries.
Objective: To investigate suicidal deaths, over a period of two years in Eastern Province, Saudi
Arabia.
Methods: A retrospective study was carried out on 145 suicide cases examined at the Forensic
Medicine Center in Dammam, Kingdom of Saudi Arabia, since start of January 2012 till end of
December 2013.
Results: Of the investigated 145 suicidal cases, 122 (84.1%) were males and 23 (15.9%) were
females, and the ratio of the males to females was 5.3:1. Around 38.6% of the studied subjects were
in their third decade. The largest percentage of suicides were among non-Saudis (116, 80%), and the
highest is the Indian population (65, 45%), followed by Saudi nationals (29, 20%). Suicide by hang-
ing was the most common method (110, 75.9%). The highest incidence of cases was encountered in
Dammam (N= 48, 33%) followed by Khobar, Jubail and Qatif with equal number of fatalities per
each region (N= 19, 13%).
Conclusion: In conclusion, extensive socio-demographic variability exists across different suicidal
cases. Acknowledgement of this variability may help to tailor prevention efforts in different parts
of the world.
 2016 The International Association of Law and Forensic Sciences (IALFS). Production and hosting by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).gypt.
Table 1 Distribution of total deaths (N= 270) during the
studied period by gender and manner of death.
Manner of death Sex Total
Male Female
Accidental Count 26 10 36
% of Total 9.6% 3.7% 13.3%
Suicidal Count 122 23 145
% of Total 45.2% 8.5% 53.7%
Homicidal Count 22 2 24
% of Total 8.2% 0.7% 8.9%
Natural Count 42 16 58
% of Total 15.6% 5.9% 21.5%
Undetermined Count 7 0 7
% of Total 2.6% 0.0% 2.6%
Suicidal deaths in depth in Eastern Province of Saudi Arabia 2411. Introduction
Suicide is one of the ten leading causes of death worldwide.
According to statistics, daily about 3,000 individuals around
the world – roughly 1 million subjects yearly – willingly end
their lives, which accounts for 1.5% of total fatal cases. The
real scope of this problem is even more dramatic, as the figure
of suicide attempts is significantly higher than the number of
accomplished suicides.1
Determination of the associations between demographic
factors and suicidal deaths represent major challenges for
medico-legal investigations.2 Suicide can result from a range
of factors, including, psychiatric disorders, undesirable life
events, alcohol and drug abuse, family history of suicidal cases,
physical diseases, exposure to suicidal behavior of others, and
access to means of self-harm. In any individual case multiple
factors are usually involved.3
Occupational stresses including long work periods, in addi-
tion to other aspects as social loneliness, aging population, and
poor access to health care facilities have also been suggested
for the high burden of suicide in workers, and lower education
groups.4,5
Antisocial and criminal behavior is known to increase
among alcoholics.6 It is of great importance to note that
alcohol-related violent problems are essentially challenging,
and this relates to the unreliability of data in most of alcohol
related violent deaths.7 It can be claimed that poverty and
humble socioeconomic status are key factors in suicidal cases,
if compared to their level of education, demonstrating a dis-
agreement between high objectives and poor accomplishments.
These aspects might result in low self-esteem, and combined
sense of entrapment, ending in a deep sense of depression
and suicidal outcome.8,9
Underreporting of suicide deaths is a big issue in reporting
exact number of cases, this might be due to misclassification of
suicidal cases, and earlier studies made estimates of underre-
porting as high as 80%. Suicides might be misclassified to
other causes of deaths, including accidental drowning, acciden-
tal poisoning, road traffic accident deaths, and natural causes
of death.10,5
The incidence of suicide showed marked variation when
examined by age–sex subgroups in different studies. The male
rate of suicide far exceeded the female rate at each age group
over 15 years in many research works.6,11 Suicide rate was
much higher among single, separated and widowed groups
above the married group.12Count 219 51 270
% of Total 81.2% 18.8% 100.0%
84% 
16% 
Distribuon of suicide cases by 
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Figure 1 Distribution of suicide cases by gender.2. Methods
The data of suicidal deaths (N= 145 from autopsy reports
done in Department of Forensic Medicine, Eastern Province,
Saudi Arabia in the period since start of January 2012 till
end of December 2013, were retrospectively examined with
respect to their demographic data and findings in their autopsy
reports. Cases were determined to be suicides according to
information derived from scene investigations, the general
prosecutor’s investigations, external examination, autopsy
findings, and toxicological analysis. Blood and urine samples
positive for ethanol were analyzed for ethyl glucuronide and
ethyl sulfate (EtG and EtS) by Liquid Chromatography
Tandem Mass Spectrometry using methodology described byHelander et al.13 and only cases with EtG levels P0.5 lg/mL
(positive cut-off for EtG), and EtS P0.1 lg ng/mL (positive
cut-off for EtS) were included in the study. All cases with inac-
curate data or, unclear mode of death were excluded from the
study. Ethical guidelines were followed.
3. Statistical analysis
The demographic data, and toxicology findings of the investi-
gated cases were submitted to statistical evaluation by SPSS
program version 22, and were compared to similar studies.
Data obtained have been tabulated and the results were statis-
tically analyzed. Ranking of the substances and drugs of abuse
most commonly identified in studied samples in suicide cases in
relation to age and gender of the deceased with median and
90th percentile concentrations were calculated.
4. Results
The suicidal fatalities accounted for 145 (53.7%) cases, from
all the deaths (N= 270), submitted for autopsy in the mortu-
ary of the department of Forensic Medicine, Eastern Province,
in Saudi Arabia, in the time period since start of January 2012
till end of December 2013, were investigated. As shown in
Table 1, suicide cases (N= 145, 53.7%) were the first leading
manner of death followed by natural deaths (N= 58, 21.5%)
in the studied period. The suicidal fatalities were investigated
as regards demographic data of the deceased and the frequency
20%
80%
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suicide cases
Saudi 29(20%)
Non Saudi 116(80%)
Figure 2 Frequency of Saudi to non-Saudi nationals in suicide
cases.
0.00%
5.00%
10.00%
15.00%
20.00%
25.00%
30.00%
35.00%
40.00%
45.00%
21-30 ys 31-40 ys 41-50 ys 51-60 ys 61-70 ys
Distribuon of suicide cases by age groups
21-30 ys
31-40 ys
41-50 ys 
51-60 ys
61-70 ys
Figure 4 Distribution of suicide cases by age groups.
242 S.Y. Issa et al.of co-occurrence of drugs, substance of abuse, as well as the
mode and manner of death.
As seen in Figs. 1 and 2 consecutively, males (N= 122,
84.1%) much prevailed over females (N= 23, 15.9%), and
the non-Saudi nationals working in the Kingdom represented
the highest percentage of suicide cases (N= 116, 80%) pre-
vailing over Saudi cases (N= 29, 20%), with highest incidence
of cases was among Indians (N= 65, 44.8%), followed by
Saudis (N= 29, 20%) as demonstrated in Fig. 3. Highest inci-
dence of cases (N= 56, 38.6%) was detected among victims in
the age group (21–30 years) as expressed in Fig. 4.
Based on data given in Fig. 5, the highest incidence of cases
was encountered in Dammam (N= 48, 33.1%) followed by
Qatif, Khobar and, Jubail consecutively. Hanging (N= 80,
55.1%) showed the highest incidence among studied cases as
seen in Table 2, followed by poisoning (N= 15, 10.3%). The
most common cause of poisoning was organophosphate poi-
soning (Fig. 6). Autopsy was performed in 65% of the cases,
while external examination with toxicological sample collec-
tion was performed in 35% of the cases as shown in Fig. 7.
As regards toxicological findings, ethanol had the highest
detection rate in the studied samples (N= 90, 62%), followed
by amphetamine, and Cannabinoids consecutively (N= 20,
13.8%) and (N= 18, 12.4%) as shown in Table 3. 31% ofSaudi
(29)20%
Nepali 
(22)15%
Filipino 
(7)5% 
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Figure 3 Distribution of suicthese cases had two drugs or substances of abuse detected in
their samples, with only 2% having the five drugs of abuse
detected all together as demonstrated in Fig. 8. Fig. 9 revealed
that the highest incidence of cases 44.1% (N= 64) was
recorded in the summer season while, the lowest incidence
(N= 10, 6.9%) was recorded during the spring. Financial
motives in non Saudis surpassed that in Saudi cases (47%
and 26% consecutively), whereas psychological reasons were
more in Saudi cases than in non Saudis (47% and, 5% consec-
utively) as seen in Figs. 10 and 11.
Table 4 reveals that stress, depression, and previous self
harm were higher among female than male patients (75.45
± 10.19, 30.90 ± 7.46, & 16.87 ± 2.95, respectively). There
were statistically significant differences between males and
females regarding stress, depression, and previous self harm
(t= 3.39, 2.09, & 3.19 at P= 0.001, 0.041 & 0.002, respec-
tively) as shown in Table 5. Table 6 shows that, the incidence
of stress and depression, and previous self harm were higher
among unemployed cases (83.65 ± 10.26, 30.38 ± 7.53 and,
16.47 ± 3.08, respectively). Statistically significant differences
were found between employed and unemployed regarding
stress and previous self harm (t= 2.45, 2.28 at P= 0.018,
0.027, respectively).
Table 7 shows a statistically significant positive correlation
between stress and depression (r= 0.696 at P= 0.000). Also,
there was a significant statistical positive correlation betweenIndian
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Figure 5 Distribution of suicide cases by region.
Table 2 Physical cause of death among different age groups in suicidal victims.
Cause of death Age groups Total
21–30 31–40 41–50 51–60 61–70
M F M F M F M F M F
Hanging Count 19 4 22 3 34 3 14 0 10 1 110
% of Total 13.1% 2.8% 15.1% 2.1% 23.4% 2.1% 9.7% 0% 6.9% 0.7% 75.9%
Poisoning Count 5 10 0 0 0 0 0 0 0 0 15
% of Total 3.4% 6.9% 0% 0% 0% 0% 0% 0% 0% 0% 10.3%
Firearm injuries Count 6 0 0 0 0 0 0 0 0 0 6
% of Total 4.1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4.1%
Stab wound Count 6 0 0 0 0 0 0 0 0 0 6
% of Total 4.1% 0% 0% 0% 0% 0% 0% 0% 0% 0% 4.1%
Cut throat Count 0 0 0 0 4 0 0 0 0 0 4
% of Total 0% 0% 0% 0% 2.8% 0% 0% 0% 0% 0% 2.8%
Falling from a height Count 0 0 0 0 2 0 0 0 0 0 2
% of Total 0% 0% 0% 0% 1.4% 0% 0% 0% 0% 0% 1.4%
Self-burning Count 0 2 0 0 0 0 0 0 0 0 2
% of Total 0% 1.4% 0% 0% 0% 0% 0% 0% 0% 0% 1.4%
Count 52 25 43 14 11 145
% of Total 35.8% 17.2% 29.7% 9.7% 7.6% 100%
Suicidal deaths in depth in Eastern Province of Saudi Arabia 243stress and suicidal intent (0.720 at P= 0.000). Moreover, it
was noticed that depression was positively and significantly
correlated with previous self harm (r= 0.660 at P= 0.000).
5. Discussion
Suicide is a multifaceted phenomenon linked with psychologi-
cal, biological and social factors all over the world. It is pecu-
liarly a human concern and remains to be a major public
health problem.14,15 Suicide is an indicator of self-destructive
behavior due to a catastrophe which is often not appropriately
recognized by families and friends or by the treating physicians
including financial troubles, family disputes, psychiatric insta-
bility, chronic illness or disability among many other reasons.12
Post-mortem toxicology testing is a vital part of the forensic
autopsy. Intentional violent drug-related deaths are a major
percentage of any forensic pathologist or medical examiner’sworkload.16,17 Similar to our findings, Centers for Disease
Control and Prevention (CDC) considered poisoning, as the
second leading cause of injury death and suicide.18
Usually, investigation of deaths includes investigation of
the death or crime scene noting the presence and types of all
drugs, reviewing medical records, performing autopsy exami-
nation, followed by testing of collected post-mortem fluids
and tissues for qualitative and quantitative analysis of drugs
and chemicals. Less frequently, an external examination of
the body with collection of post-mortem samples for toxicol-
ogy testing instead of a complete autopsy is performed.15,19,20
Toxicology test results are interpreted in conjunction with
autopsy findings and circumstantial evidences of death
scene,20,21 In accordance with this fact, autopsy was performed
in 65% of the cases in our study while external examination
with toxicological sample collection was performed in only
35% of the investigated cases.
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Figure 6 Causes of poisoning in suicidal cases.
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244 S.Y. Issa et al.Suicide is one of the commonest leading causes of death
worldwide. Many have considered suicide to be an innately
violent act. Many researchers who studied the interrelationship
of suicide and violence have focused on ethanol abuse, person-
ality traits, psychiatric abnormalities, stress, depression or pre-
vious suicidal intent and, did correlated them to self-reported
harm, aggression, and suicide.19,20
The present study revealed that 38.6% of the cases were
between the ages of 21–30, which was similar to other relevant
studies, with male predominance (84.1%).22–25 China is one
important exception, with very high rates in females, especially
young women.26 These results were in contrast to one study
performed by Kosaraju et al. whose results indicated that
females in the age group of 20–30 years, had higher incidence
of suicidal attempts.22 In Dammam, Eastern Province, Saudi
Arabia, there is prevalence of immigrant workers from South-
east Asia, mainly Indians, which explains the higher incidence
of Indian victims (45%). Saudi fatalities were less than
Indians, where this may be explained by the effect of religionTable 3 Ranking of the substances and drugs of abuse most commo
and gender of the deceased.
Drug N= 145 Gender
Male Female
Ethyl alcohol 90 (62%) 77 (53%) 13 (9%)
Amphetamine 20 (13.8%) 16 (11%) 4 (2.8%)
Cannabinoids 18 (12.4%) 15 (10.3%) 3 (2.1%)
Opioids 15 (10.4%) 14 (9.7%) 1 (0.7%)
Tramadol 2 (1.4%) 2 (1.4%) 0and the good relations between family members throughout
the country. In Islamic countries such as the KSA, the defini-
tive Islamic law according to Shari’ah doctrine, suicide is for-
bidden. It is considered to be a criminal act against oneself.27
Consistent with our results hanging (75.9%) was found to
be the chief manner of suicide as in many other countries,
including Japan28, India12 and, Germany29 and it is the
second-leading suicide method following intoxication in Mum-
bai, India.30
In line with other studies, ethanol (62%) was the highest
detected substance in suicidal cases positive for substances of
abuse.16,17 31% of such cases were positive only for one sub-
stance of abuse, but 69% of the cases were positive for more
than one drug or substance of abuse.15 Mann et al. also
reported that aggression and impulsivity confers additional
risk for suicidal behavior among persons with alcohol depen-
dence.31 In accordance with the study performed by Shetty
in 2014, majority of the victims (34.1%) were recorded during
the Summer months, closely followed by the winter season
which accounted for 33.1% of all the cases, while spring season
witnessed the smallest number of fatalities 6.9%.32nly identified in studied samples in suicide cases in relation to age
Age groups
21–30 31–40 41–50 61–70
33 (22.8%) 46 (31.6%) 10 (6.9%) 1 (0.7%)
12 (8.3%) 8 (5.5%) 0 0
7 (4.8%) 7 (4.8%) 4 (2.8%) 0
5 (3.4%) 6 (4.2%) 4 (2.8%) 0
0 1 (0.7%) 1 (0.7%) 0
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Figure 10 Suicidal motives in non-Saudi studied cases.
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Figure 11 Suicidal motives in Saudi studied cases.
Table 4 Presence of stress, depression, and previous self harm
in relation to gender.
Items Mean ± SD T P
Stress 3.39 0.001**
Males 75.45 ± 10.19
Females 85.03 ± 9.51
Depression 2.09 0.041*
Males 26.15 ± 8.41
Females 30.90 ± 7.46
Previous self harm 3.19 0.002*
Males 14.20 ± 2.78
Females 16.87 ± 2.95
* P< 0.05.
** P 6 0.001.
Table 5 Presence of stress, depression, and previous self harm
in relation to occupation.
Items Mean ± SD T P
Stress 2.45 0.018*
Employed 76.00 ± 10.29
Unemployed 83.65 ± 10.26
Depression 1.79 0.00179**
Employed 26.06 ± 8.77
Unemployed 30.38 ± 7.53
Previous self harm 2.28 0.027*
Employed 14.38 ± 2.87
Unemployed 16.47 ± 3.08
* P< 0.05.
** P 6 0.001.
Suicidal deaths in depth in Eastern Province of Saudi Arabia 245The suicide rates estimated in this research were similar
during the two years’ duration of the study and, were close
to the suicide rates in Saudi Arabia as estimated by a previousstudy (1.1/100,000 people) in a 10-year period from 1986 to
1995.33 On the other hand, these findings were not in accor-
dance with other studies performed in Turkey and Northern
Table 6 Differences of stress, depression, and previous self
harm in relation to methods of suicide.
Items Mean ± SD T P
Stress 0.795 0.431
Insecticide 81.85 ± 10.74
Drugs 78.91 ± 11.15
Depression 0.501 0.619
Insecticide 29.31 ± 8.44
Drugs 27.91 ± 7.10
Previous self harm 1.17 0.292
Insecticide 16.08 ± 3.04
Drugs 14.82 ± 3.45
Table 7 Correlation between stress, depression, and previous
self harm incidence.
Items Stress Depression Previous self harm
Stress r 1
P 0
Depression r 0.696 1
P 0.000 0
Suicide intent r 0.720 0.660 1
P 0.000 0.000 0
246 S.Y. Issa et al.Ireland, that demonstrated an increase in the overall rate of
suicide particularly suicidal hanging fatalities with annual
increase in population.34,35 result of the current study was in
agreement with McKee-Ryan, in 2005 who reported that,
unemployment is one of many factors that contributed to sui-
cide risk.36 In this respect, Paul et al. (2009), in their study of
the role of unemployment in suicide, they found a strong sig-
nificant association between unemployment and self poison-
ing.37 The current study also revealed that, there was a
positive correlation between stress, depression, and previous
self harm and suicide, which is in accordance with other
studies.38–406. Conclusions
Males greatly surpassed females in the studied subjects and
most of them were in their third decade. The largest percentage
of suicides was among non-Saudis and, the highest was among
the Indian population, followed by Saudi nationals. Suicide by
hanging was the most common method used to commit sui-
cide. Strong Islamic religion penetrates everyday’s life of the
people in Saudi Arabia and Islamism’s strong condemnation
of suicide is a big contributing factor for lower rates of suicide
in Islamic countries.
Extensive socio-demographic variability exists across differ-
ent suicidal cases studied. Acknowledgement of this variability
may help to tailor prevention efforts in different parts of the
Kingdom and the world. Precise statistical mortality database
for suicidal deaths may provide an enormous support for the
effect of aggressive behavior, human health and stresses on
rates of such deaths.Researchers are mostly frequent users of mortality statistics
produced by the national statistics agencies. Suicide receives
increasing attention worldwide, with many countries develop-
ing national strategies for prevention. Rates of suicide vary
greatly between countries, with the greatest burdens in develop-
ing countries. Trends of suicide fluctuate widely based on time,
region, age group, sex, and race. In spite of diverse trends of
increases or decreases in suicide rates around the world, suicide
is still considered an important public-health problem.
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